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1 
The invention relates to exposure apparatus for 
naking photographic contact copies by light 
transmission hrough a transparent (light per- 
vious) oïigina!, provided 'wh means for auto- 
uatically replacing or changing an original no 
loner wanted by another one subsequently fo be 
£opied. The new original is automatically moved 
into and fixed in the working position. 
ihe means used for handling originals in 
known exposure apparatus are operated man- 
ually. They permit making either one copy or a 
series of copies from one and the saine original, 
and this original is replaced by the next one aî'er 
the copy or series of copies has been exposed, the 
new original being brought into working position 
by manually operated means. Such apparatz.s 
requires the operator's continuous attention. 
The operator's task would only be slightly fa- 
cilitated by equipping the machine with a count- 
ing device, counting the number of exposure op- 
erations or exposure cycles, hereinafter simply 
called "exposures," because the operator would 
continuously have fo give attention fo the count- 
ing device in order fo be able fo operate the 
original replacement means.in due rime after the 
required number of copies had been obtained, 
and this in order fo start making one or more 
copies from a fresh original. 
The objec of this invention is fo automatize a 
machine of the kind referred fo a considerable 
extent and thus make it more useful. 
According to this invention the changing 
nechanism îo  the originals is operated auto- 
matically and a counting device is provided for 
counting the number of exposures and also for 
issuing a controlling impulse for the changing 
mechanism; and in addition the element of that 
device giving the ontrolling impulse, or a com- 
plementary element, is ruade adjustable. In such 
apparatus the counting device not only has the 
passive function of counting the number of ex- 
posures but has also the task of automatically lim- 
iting the number of copies .that is fo be ruade from 
an original. IkoEoreover, in conjunction with these 
functions i controls the substitution of a fresh 
original for the original just copied, whereupon 
copies also can be ruade automatically from the 
fresh original, again in a controllable number. 
By means of such machine and with a mini- 
ïu.n of attention and labor if becomes possible 
fo make copies from a large nurnber of originals 
in rapid succession. The number of copies fo be 
ruade may be chosen quite arbitrarily for each 
original. The machine can be set simultaneously 
for making groups of difïerent copies, these 
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groups fo be delivered one aîter the other. In 
each group the copies will be arranged in order 
corresponding fo the oïder in which they are pro- 
duced in the exposure appaïatus. Thus if is pos- 
5 sible to se out beforehand a definite schedule of 
¢opies fo be ruade. Zn this way the machine can 
be set, ïor example, fo make quite automatically, 
say first rive copies of one original, then ten copies 
of another original, including automatic sub- 
l0 stituting of the second original for the first one, 
without any intermediate attendance by the oP- 
erator. 
In the drawings several embodiments of the 
invention have been diarammatically illustrated. 
I iig. ! i a sectional diagram of a continuously 
operating exposure apparatus provided with a 
counting disc. 
iig. 2 is a sectional diagram of an apparatz.s 
operated vith a perforated strip or tape. 
20 Fig. 3 shows part of the perforated strip usd 
in the apparatus according fo Fig. 2. 
iig. 4 is a part sectional view of the perforated 
strip co-operating with an electrical contact. 
iig. 5 is a sectional view of an exposure ap- 
25 paratus comprisin two counting devices which 
are actuated alternately. 
In the apparatus according to lig. 1 a rotatably 
ïnounted glass cylinder  surrounds the tubular 
lamp . A web of light-sensitive diazotype paper 
30  moves from a roll (not represented) in the di- 
rection of the arrows , passing over roll  and 
around ylinder , and then if is moved away 
around the roll  in the direction of arrow '. 
The light-sensitive side of band  is turned to- 
35 wards the cylinder . As indicated diagram- 
matically by arrow  the web  is carried along 
with a constant speed in the .direction of that 
arrow and past arro.w 5' if continues ifs way fo a 
developing device (hOt represented), for example, 
40 a diazotype developing machine for semi-wet or 
ammonia fume developrnen, iurther, the web 
3 may travel fo a cutting and/or drying device 
and the cut sheets may be stored in a receptacle 
or, if no cutting is done, if may travel fo a wind- 
45 ing-up device. The web or band 3 exerts pres- 
sure on cylinder  which is rotatably mounted, 
and in ifs naotion if drags this cylinder along 
wih the sane speed, i. e. web 3 drives the cyln- 
der . 
50 A transparen (light pervious) original , for 
example, a drawing on a sheet of transparent 
pape- oî quarto size, of which a number of con- 
tact copies has fo be made, lies in the manner 
indicated in the figure on the leît-hand or cylin- 
». der-approaching part of the moving band $ and 
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S 
is held in ifs place by an abutment 24 notwith- 
standing that band S may be moving. Abutment 
24 is attached fo a curved guiding screen 22 com- 
prising apertures 23, above which is mounted the 
freely rotatable disc roller 26 comDrising broad 
discs adapted to descend into these apertures 23, 
A row of fingers or lips 2 is attached to the roll- 
ets, They likewise are adapted to enter the aper- 
tures 23. As will be described more in detail 
hereflaîter, disc follet 26 and fingers 2] may be 
moved downward together, the fingers 2] then 
bending downward the front edge of the original 
0 until it cornes beyond the reach of the abut- 
ment 24 and is pressed into contact with the 
moving paper band 3 at the top of roller L Due 
fo this the original  0 will start fo more with the 
speed of banal 3, and the freely rotatable roi!er 
28 will start revolving to displace the fingers and 
keep them from obstructing movement of the 
original. Thus the original will be introduced 
between the cylinder  and the banal , guided 
in ifs path by the curved screen 22. While travel- 
ing ifs route around the cylinder i if is contact 
copied on band 3 by means of the light emanat- 
ing from the !ight source 2. 
The disc roller 26 together with the fingers 
wii! descend in synchronism with the rotation of 
the cylindeï I, and if synchronization is exact 
the front edge of the original is deposited exact!y 
onto a row of air ducts 2 provided in the wa!! 
of the cylinder  in para]lel with the axis of the 
latter. Adjacent fo the inner surface of the 
cylindeï ! is a stationary air chamber S, 
tending païallel fo the axis of the cylinder  and 
over the full length of the latter. This cham- 
ber extends laterally over an arc bridging the 
zone where the banal 3 and guide 22 bring the 
leading margin of an original fo the outer sur- 
face of the cylinder. By means of tube  this 
air chamber 18 is connected to an air switch 
mechanism , which i1 the illustrated position 
connects tube 4 via tube S to a vacuum device. 
V/henever revolution of the cylinder [ brings the 
orifices of the air ducts [2 into communication 
with air chamber [8 and mechanism 6 is in that 
position air is sucked in through these air ducts. 
If, as above described, the leading edge of an 
original has been disposed on the row of air ducts 
!2, that edge is sucked firmly onto the cylinder 
 for as long as the ducts pass over the width 
of chamber [, which assures that the entire 
original is carried atong without changing its po- 
sition on the cylinder [. Thus in every revolu- 
tion of Cylinder [ the original may be copied on 
hand 3. If the air switch 6 is switched over by 
moving piston rod 9 carrying the pistons [3 and 
3' downward, the tube 4 will be connected to 
tube f4, in communication with an air blowing 
dew:ce. Then the tube 4 will generate pressure 
in chamber [8, and when the row of ducts 
passes over this chamber air will be blown out 
through the ducts [2, resulting in blowing off the 
!eading margin of the original resting on it due 
to which the original guided by screen 9 is 
moved out of the exposure apparatus. The re- 
moval zone at roller [[ and guide [9 is spaced 
somewhat from the applying zone at roller 
and guide 22, and air chamber [8 spans a minor 
arc of the cylinder rotation which bridges both 
zones, 
By correct mutual synchïonization of cylinder 
rotation, air switch 6 and introduction mecha- 
nism 22, 23, 24, 26, 2] replacement of one orig- 
inal by another is effected. It, of course, is 
sumed that a fresh original 6 is always supplied 
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in due rime in front of the abutment 24 and on 
the band 3. This may be done by hand or by 
any suitable sheet feeding mechanism. In Fig. 
1 the piston rod 9 of the air switch is under the 
5 periodica! influence of a magnet  on one hand 
and under the continuous pulling force of a 
spring 6 on the other. When magnet  is en- 
ergized, piston rod 9 will be pulled downward 
and the air chamber  will be subjected to over- 
]o pressure (blowing), but when magnet $ is de- 
energized, spring 6 acting on piston rod 9 will 
pull the mechanism again into the suction posi- 
tion. The disc roller 26 with the row of fingers 
2] is mounted for movement downward and up- 
15 ward by means of a bar IL which is periodically 
2.ctuated by a magnet 2{} and permanently pulled 
by a spring 21. When magnet 2{} is energized, 
bar I] with disc roller 26 and the row of fingers 
2] will be moved downward and pressed onto the 
2o hand 3 above the follet ]. When magnet 2{} is 
deenergized, spring 21 will pull bar I] with roller 
28 and fingers 2] upward again. 
One of the outer edges or ends of cylinder  Is 
equipped with a projection or stud 2§ which in 
'5 every revolution of the cylinder pushes a pivoted 
lever 2 downward. This causes a pawl 2 
mounted on the lever 23 and engaging a tooth 
of a ratchet wheel 3{} fo more upward and thus 
shift the ratchet wheel 3 and a courtier disc 
2o 66 connected with it forward (angularly) a cer- 
tain distance or step. The pawl is pressed yield- 
ab!y against the ratchet so that if may more 
backward over a ratchet tooth without moving 
disc 6§ when, after being passed by the projec- 
35 tion 2, the lever 2 is returned by the pull of a 
spring 3 into its original position againt abut- 
ment 3-. This action is repeated in every revo- 
lution of the cylinder , with the result that the 
ratchet wheel 3{} in every revolution (corre- 
40 sponding fo one exposure) is shifted one step or 
tooth, so the ratchet wheel 3 and the driven 
disc $§ constitute a counting device. The disc 
S is provided, corresponding fo the number of 
teeth of the ratchet wheel 3{}, with a number 
45 of possible positions, for example, holes 32, for 
riders. In Fig. 1 three of such riders have been 
illustrated, indicated by 33, 3 and 3. At 35 
a stationary electric contact is motmted so as fo 
be operated by a projection of a rider whenever 
50 such rider is positioned at the contact. In the 
position illustrated the situation is such that 
rider $$ will soon operate contact 36, i. e. upon 
a small further rotational movement of the cyl- 
inder  the stud 2 through lever 2 and pawl 2 
55 wfll shift the ratchet wheel by one tooth and 
rider 35 will operate contact 36 to close an e!ec- 
trical circuit through this contact. 
Besides the stud 2, the cylinder  carries a 
cam 3]. This is arranged in a plane of rotation 
60 other than that of stud 2 and consequently does 
not touch lever 23. The cam 3], however, touches 
a fixed contact 3 and operates the latter in 
passing it during part of each cylinder revolu- 
tion. 
65 At 39 the electric circuit comprising the mag- 
nets  and 2{} and the two stitches 36 and 35 is 
connected to a source of energizing current. The 
apparatus illustrated in Fig. 1 is operated as 
follows: 
ï0 It is assumed that the leading margin of an 
original overlies the row of ducts 2 between the 
cylinder  and the hand 3 and that the air 
switch 6, as illustrated, is positioned af "suction." 
When stud 2 has passed lever 25 and rider 33 
75 bas closed contact 35 (whlch remains closed until 
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stud 25 after one entire revolution passes lever 
28 again) the circuit of magnet t5 is closed. 
Thus the underpressure in chamber !8 is 
switched over fo overpressure and as soon as the 
row of ducts t2 after further rotation of the 
cylinder cornes into communication with this 
chambeï, the original is blown off the cylinder 
! and is guided away via 19 and thus removed 
from the cylinder t. After some further rota- 
tion the row of ducts will be above the middle 
of chamber 18, i. e., at a point between the 
moral zone and the applying zone, and mean- 
while cam 37 approaches contact 38 and op- 
erates it. Now both contacts 36 and 36 are 
closed, magnet 20 is energized while cam 37 op- 
erates contact 3., and the fresh original 0--as 
described before--is automatically brought to 
the cylinder ! with its front edge just over the 
row of ducts |2. Thus a complete replacement 
or change of originals has been effected. 
Now the new original continues its course be- 
tween band 3 and cylinder ! and after further 
rotation of cylinder ! the apparatus returns fo 
the position illustrated in Fig. 1, i. e. near to the 
position in which stud 25 again switches ratchet 
wheel 30 one tooth, whereupon contact 3 is re- 
leased again. Owing to this the magnet 5 is 
deenergized and spring  pulls piston rod 3 with 
pistons 3 and 3' back into the illustrated posi- 
tion, i. e. into the suction position. After fur- 
ther rotation the row of air ducts 2 passes over 
chambeï t$ which now again is sucking, and the 
original moves atong with the cylinder ! and upon 
further rotation will be copied on band 3, giving 
one copy per revolution. In each further revolu- 
tion cam 3'I operates contact 38, but as long as 
contact 3 is open this has no influence on mag- 
net 2; so bar  remains in the lifted position. 
ider 34 has been mounted at ten steps distant 
from rider 33, and consequently onty after ten 
cycles (eposures) the operation of contact 
and the accompanying replacement of originals 
will be repeated, leanwhile, ten prints have 
then been ruade of the original. The distance be- 
tween the iiders 34 and 35 corresponds fo thirteen 
exposures, and after ten prints have been ruade 
from the preceding original, thirteen prints are 
now automatically moEde from the following 
original. 
hoEeanwIile the ratchet wheeI 3] with its rider 
disc h.s revolved and a new setting can be given 
to rider 33, for example, at a distance of rive 
e,<posures behind rider 3, so that now rive prints 
are ruade from the subsequent original. The 
fresh original t  each rime can be put in readiness 
by hand. Frthermore, successive originals can 
be placed in position for printing by arranging 
them in stepwise formation on the first original 
fo be printed. The setting of the riders also can 
be done by hand. 
The functions of the apparatus as described 
can be summarized as follows: 
The ratchet wheel 3 under the control of stud 
25 of the cylinder has counted the exposures. 
The stud of the riders 3, 34 and 35, each at its 
own rime, have operated the contact 3 that serres 
as a key for the control. They are elements giv- 
ing control imPu!se. The contact 36 directly con- 
tro!s magnet 5, which in turn controls the air 
switch ç which controls the replacement mecha- 
nism, i. e. in its blowing position its function 
is to remove from the apparatus an original from 
which the required number of copies has been 
ruade. By operating contac)t 36 the studs 
and 3 also (but this indirectly by means of con- 

tact 3, which is operated by cam  of cylinder 
) control magnet 20, which in ifs turn controls 
the second part of the replacement mechanism 
(introduction of the new original). The opera- 
5 tion of the apparatus is quite simple and requires 
very little skill and attention. 
VCheel  and disc 5 may be provided with a 
large number of teeth and a correspondingly large 
numbeï of rider places, and it is possible fo set 
10 up on the rider disc a program of numbers of 
copies to be ruade from originals succeeding each 
other, and to put the corresponding originals in 
ïeadiness in stepped formation. This is possible 
with hot too large a number. It is also possible 
15 fo substiute for the ratchet wheel 30 or the rider 
disc -5 an endless belt or some other endless de- 
vice on which pawl 9 or equivalent means can 
perforrn a shifting operation. When the number 
of teeth of the wheel or belt is such that it can 
20 be divided by whole numbers, the riders can be 
set on thern in such a way that a certain number 
will constantly be repeated. It also is possible 
to repeat a certain courir by arranging the disc 
or belt so that it will be shifted backvcard after 
25 each controllin operation. 
in a known manner, the material to be ex- 
posed can be pressed against the cylinder by an 
endless belt and then the light-sensitive materia] 
can be supplied and handled in sheets. 
30 Fig. 2 illustrates an exposure apparatus for 
noEaking contact copies, which is generally similar 
in operation fo the apparatus of Fig. I, but in 
 hich a perforated strip 42 is utilized for count- 
ing exposures. An example of such a perforated 
35 strip is illustrated in Fig. 3. 
In Fig. 2 a ratchet wheel 39 generally operates 
in the sa.me manner as the ratchet wheel 30 in the 
apparatus according to Fig. I, but it rotates in the 
reverse direction as a result of another arrange- 
40 ment ef the ratchet 29a and the lever 2a. The 
ratche wheel 3a is equipped with a double- 
toothed drum 49 as used for film transport in 
cine]natographic apparatus, having a number of 
teeth equal to that of the ratchet wheel itself. 
45 oll 1 represents the wound up perforated strip 
g, in which at the required distances the per- 
forations t33, 3 and 3 and as many more 
hotes as may be desired can have been ruade. In 
Fig. 3 such a ho!e has been indicated at ! 3. The 
5o strip 2 passes between the contact points of con- 
tact $, over drum  and downward to a 
ceptacle. "vVhen as a result of a tooth-shifting 
of ratchet wheel 3{] a perforation, for example, 
hole 3,, passes between the point of contact 
55 this contact will be closed for the course of one 
revolution of the cylinder |. Owing fo this--just 
as in the apparatus according fo Fig. 1--magnet 
!  is energized for the course of that cytinder rev- 
olution and contact 3 can now energize magnet 
C0 29 at the right moment. For the test the opera- 
tion of this apparatus is like that of the apparatus 
according to Fig. 1. It has, however, the advan- 
rage, that an almost unlimited program of num- 
bers of copies can be set out beforehand on the 
65 perforated strip, which numbers correspond fo 
the numbers of prints required from the different 
origina]s to be copied. Moreover, setting-up of 
the schedu!e by perforation can be effected out- 
70 side the apparatus, consequently while the ex- 
posure apparatus by means of a preceding per- 
forated strip is copying from a series of originals 
according to its schedule. Then the new strip 
can be ïeady before the run controlled by the 
75 preceding strip has been finished. Thus a high 
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degree oï automaticity and savings of work and 
time are obtained. 
\Vhel] handling exceptionally large copying 
schedules in apparatus according te Fig. 2 if may 
be advantageous te substitute ïor the rather sim- 
ple original introducing device illustrated in Fig. 
2 one of the many sheet ïeeding devices known 
fil the printing pl'ess art, which in principle may 
be control!ed in the same manner as are roller 
-8 s, nd fingers  in the apparatus according te 
Fig. 2. ït is aise possible te provide ïor an extra 
device te stop the whole apparatus aïter the 
voy.:,.g schedule has been finished, ïor example, 
by means of a contact controlled by a special per- 
rotation i the perforated strip. Each perïora- 
tion in the system of Fig. 2 constitutes an ele- 
ment for producing a control impulse. 
ïf used in the mnner indicated in Fig. 2 the 
l«el-.o_ ed strip must have good insulating prop- 
eries. A strip of somewhat stiff material, how- 
over, cil De used, for example, with a contact 
rrange:,nent 3 as illustrated in Fig. 4. ttere 
%he cont.ct points are kept apart by elastic 
.etl-,_s !oEd o[!e of them is arranged in a recess 
in . block 3 of insulating.material, over which 
the strip a upon every exposure is shifted one 
sep in he direction of the arrow. The lever  
i pressed on the strip 2a by a spring . If the 
ierfortion 33a cornes above contact  the 
lever  wi!l touch the contact  through this 
receoEs. Of course it is also possible te make use 
of an end!ess perforated strip, repeating a cer- 
tain copying schedute. In this way an equal 
nun]ber of copies can be ruade frein a series of 
originAs in an extremely simple manner, and the 
nurnbeï: of copies or the number of origina]s in 
he series lnay be very large. 
The other parts of the apparatus according te 
i,ïg. 2 cor!'espond (aise as te their reference 
numeïals and te the etectric diagram) wholly te 
the apparatus .ccording te Fig. 1. 
The exposure apparatus shown in Fig. 5 oper- 
,tes in the sme manner as that in Figs. 1 and 
2. In the apparatus according te Fig. 5, however, 
a ca.'.n 8 which momentarily closes contact 4] 
in p.siï_ the latter has been substituted for the 
stud 2. One of the two magnets 48 and 4 
<whichever one of them has been inserted into 
the electric circuit by a commutator ]) is thon 
ener.:ized thon either the bar  or the bar 2 
(both provided with pawls) is pulled downward, 
released $.il] zfter a moment and pulled up- 
,.v.rd by spring 5 or spring 4, se as te shiït 
ahead by on stop or tooth the corresponding 
ratchet wheel 5 or 5. These ratchet wheels 
carry projections , and 58, respectively, each of 
which in a certain fixed position is able te oper- 
are a mercury switch 9 or {}. If one of these 
swi[ches is operated, it will take a circuit-closing 
position inqmediately after the projection $ has 
pased contact 4ï, and switch  or {} then 
remah]s c!osed for a whole revolution of cylinder 
!. Owing o this procedure the air switch $, 
coi: te the relevant wiring diagram, is 
switched te blowing. Thereafter cam ] oper- 
ates and afterward releases contact 8, resutting 
in the magne  being energized and deener- 
gized thereafter, and in this way bar  ] is moved 
downward and thon upward again under the 
pressure of spring . In the manner as 
described in Figs. 1 and 2 this process brings 
about a. change of originals, ttowever, the bar 
Il extends into the commutator {}, and by the 
described movement it also shiïts the eight- 
toothed ratchet wheel $ one tooth with the 
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result that the tongue $ is lifted, breaMng its 
contact with contact point $4 and putting it into 
contact with contact point S. Due fo this, mag- 
net  and mercury switch  are out ïrom the 
5 circuit and the latter now includen magnet  
and mercury switch 9. At the next stroke of 
ratchet wheel S the process is reversed. This 
reversion consequently takes place at every 
change or replacement of an original, while 
10 either the ratchet wheel 5 or the ratchet wheel 
$ (depending upon wlich of the two has been 
switched in) is shifted one tooth at every expo- 
sure. If new, while ratchet wheel $ is following 
step-by-step the number of exposures of a cor- 
]5 tain original, ratchet wheel 5 is positioned so 
as to have the projection 5] lying six pitches or 
steps in advance of the point where this projec- 
tion ] will act on the mercury switch , and if 
one waits thereafter until the projection  
20 touches the mercury switch ), thon the replace- 
ment or chane of the original witl be executed 
in the manneï a described with reference to 
Figs. ! and 2, and inm]ediatety after the intro- 
duction of the fresh original, commutator 5{} will 
25 be shifted. After this shif ratchet wheel  is 
the working one, and after having moved 
through the positioned six steps it will effect a 
change of origin.l together with a shift of the 
commutator G-'.. ïoEeanwhile rtchet wheel $ 
30 again is posit.iond to indicate a number oï copies 
that is to be nmd2 fïom the following original, 
end after the original change this ratchet wheel 
will oper.te aain and while it is operating 
another number of copies can be set on ratchet 
35 wheet 5 for the fellowing original, ec. For the 
test the mechanim opers.tes in the saine manner 
as described with reference to Figs. 1 and 2. It 
wi]l be understood that the ratchet wheels $ and 
 act in combination with the cytinder as count- 
4O ing devices. 
If is possible of course to provide and use more 
than two conting devices if only the commu- 
tarot  is modified accordingly. Thon a longer 
copying schedule can be predetermined before- 
hand. When two or more counting devices are 
45 provided, a certain number of prints can be con- 
stantly repeated in a manner analogous to that 
which is possible with the use of one counting 
device as in Fig. 1. 
It stands to reason that the apparatus ac- 
50 
cording fo this invention, to the extent consist- 
ent with the requirements of the claires, can 
be equipped with more than one counting wheel, 
counting belt or perïorated strip, or with more 
._ than one row of riders, or with perforated strips 
;,o having more than one row of ho!es, with more 
than one contact, etc., and even with various 
means that are used in counting techniques 
(dividing appartus, calcutating machines, etc.). 
60 The invention, except as required by the ap- 
pended ctaims, is hot restricted to the embodi- 
ments itlustrated in the drawings, using partly 
electrical control; pparatus controtled by other 
means (for examp!e, pneumatic), or apparatus 
65 with purely mechs.nical control, atso lie within 
the field of the in?ention. Electric aPpzratus can 
be equipped with suitable relays by means of 
which it is possible to operate the contacts with 
low voltage outrent. 
70 Nor is the invention, except as required by the 
appended ctaims, limited to exposing apparatus 
equipped with pneumatic change of original; 
it can atso be successïully applied to other 
apparatus, for example, apparatus in which ex- 
75 posing is effected on a fiat plane. For such appa- 
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ratus however, the control is less simple. It is 
Q5ioùs that i n apparatus according-fo the 
vention other operatonsthan Change oï original 
also can be effected synchronously with the 
cylinder revQ!ution, for example, cutting and/or. 
ïolding Qperations. 
This application is a continuation-in-part of 
out copending application, Serial No. 4ï,004, filed 
August 31, 198, which discloses and claims new 
structures and combinations used according to 
the illustrated embodimens of this invention for 
delivering originals to the retating exposure cyl- 
inder, for holding each Original to the cy!inder 
as if moves through thè exposing path, and for 
either ejecting the exp0sed original or carrying 
it onward on the cylide T for a rePeated 
posure as if moves in a short return path be 
tween the removal zone and theapplying zone. 
What we claim is: 
1. An exposure apparatus for contact photo- 
prining, comprisirg a light pèrvious exposure 
member haing a surface to receive sheet mate- 
rial for printing, said member being mounted for 
cyclic movement throug h an exposing path about 
a light source fo expose through said member 
material held on said surface and then through 
a return path to resume exposing movement, 
normally inactive means adjacent Said memScï 
for delivering an original, sheet to said surface 
in said return path, and control means including 
a counting device, means operated in each ex- 
posing movement of said member fo more said 
counting clevice, and means controlled by said 
counting devic to activate said shCet deliv.ering 
means after a predetermined number of such 
movements. 
2. /A exposure apparatus for contact photo- 
printing, comprising a light, pèrvious exposu'e 
membr having a surface fo receive sheet mate- 
rial fol" printing, said member being mounted 
for cyclic movement through an exposing path 
about a light source to expose through said ruera- 
ber material on said surface and then through 
a return path to resume exposing movement, 
means normally operatiFe fo hold an original 
sheet to said surface during movements thereof 
through both paths, normally inactive.means op- 
erable to release and eject the held sheet for 
removal from said surface at a point in said 
turn path, and control means, including a count- 
ing device, means actuated in each exposing 
movement of said member fo more said count- 
ing device and elements actuated by sad count- 
ing device, fo activate said releasing and eject- 
ing means after a predetermined number of such 
movements. 
3. An exposure apparatus for contact photo- 
printing comprising a light pervious exposure 
member having a surface fo receive sheet mate- 
rial for printing, said member being mounted 
for cyclic movement through an exposing path 
about a light source fo expose through said 
member material on said. surface and then 
through a return path to.resume expoing oEove- 
ment, normally inactive means for delivering an 
m:iginal sheet fo said surface a a point in said 
reurï path, means normally op.eraive to hold 
a delivered sheet fo said surface d!ring move- 
ments thereof through, both paths, normally 
active means operable to release and eject the 
held sheet for removal from said surface at an- 
otheï point in said returnl path, ad cm)to] 
means, including a counting device, means actu- 
ated in each exP0s,i,ng movement of said ruera- 
ber to. more said c0uti_ng de;ice and elemen 
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by said counting device, fo activate said re!eas- 
ing and ejecting means and said sheet delivering 
means in coordination after a predetermined 
number of exposing movements. 
5 4. A exposure apparatus for contact photo- 
printing, comprising a light pervious exposure 
member having a surface to receive sheet mate- 
rial for printing, said member being mounted for 
cyc]ic movement through an exposing path about 
10 a ]ight source fo expose through said member 
terial on said surface and then tlrough a return 
path fo resule exposing movement, means for 
holding" an original sheet fo said surface during 
movements thereof through both paths, includ- 
15 ing means normal!y acting af a part of, said sur- 
face during movement of such part in said return 
path fo grip the leading margin of a sheet there- 
to, normally inactive means operable to release 
and eject the gripped margin from said surface 
20 in said return path, a progressive control device, 
means fo advance said device a certain step 
each exposing movement of said member, and 
means including an element actuated bF said 
control device after a predetermined advance- 
e,5 ment thereof to activate said releasing and eject- 
ing means after a predetermined number of ex- 
posing movements. 
5. An exposure apparatus for contact photo- 
printing, comprising a light pervious exP0sure 
3O member having a surface to receive sheet mate- 
rial for printing, said member being mounted for 
cyclic movement through an exposing path about 
a light source to expose through said member 
terial on said surface and then through a retuïn 
35 path fo resume exposing movement, norma]ly in- 
active means for delivering the leading margfl] of 
a sheet fo said surface at a point in said return 
path, means for holding a delivered sheet fo said 
surface during movements thereof through both 
40 paths, including meansnormally acting at a part 
of said surface during movement of said part in 
said return path fo grip such leading margin 
thereto, normally inactive means operable to re- 
lease and eject the gripped margin from said 
45 surface af another point in said return patl], 
progressive control device, me.ans operative fo 
advance said device a certain step upon each 
exposing movement of said member, and means 
including elements acuated by said control 
50 vice after a predeteïmined advancement thereof 
to activate said releasing and ejecting means and 
said sheet delivering means in coordination af ter 
a predetermined number of such movements. 
6. An exposure apparatus for contact photo- 
55 printing, comprising a light perviou s exposure 
cylinder rotatable th'ough an exposing p_ath 
about a light source fo expos e sheet material held 
on its outer surface and then. through a return 
path fo resume exposing movement, air duct 
60 means in the body of said cylnder opening along 
a generating line thereof af a limited part of 
said surface, an ir passage communicatinFwith 
said duct means af least while said part turns in 
said return path, means Connectable with said 
65 passage for applYing sucçi0T therethrough t 0 grip 
the leading margin of a sheet fo said part, means 
connectable with said passage for applying com- 
pressed air therethrough fo discharge such mat- 
gin from said part, control means operabl e fo 
70 connect either said suction applying means or 
said compressed air applying means with said 
passage, and automatic means responsive fo ex- 
posing movements of said cylinder for operating 
said control means. 
75 . An exposure apparatus for contact photo- 
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printing, comprising a light pervious exposure 
cylinder rotatable through an exposing path 
about a light source fo expose sheet material held 
on its outer surface and then through a return 
path to resume exposing movement, normally in- 
active means for delivering the leading margin of 
a sheet to said surface ai a point in said return 
path, air duct means in the body of said cylinder 
opening along a genm'ating line thereof ata lim- 
ited part of said surface, an air passage com- 
municating with said duct means at least while 
said part turns in said return path, means nor- 
mally connected with said passage for applying 
suction therethrough to hold such leading lnar - 
gin to said paf't, means connectable with said 
passage for applying compressed air there- 
through to discharge such margin from said 
control means operable to disconnect said suc- 
tion applying means and connect said com- 
pressed air applying means with said passage, 
and automatic means responsive to exposing 
movements of said cylinder for operating said 
control means and activating said delivery means 
in coordination. 
8. An exposm'e apparatus for contact photo- 
printing, comprising a light pm'vious exposure 
cylinder rotatable about a light source to expose 
sheet material held on its outer surface, nm'mally 
inactive means for delivering a sheet to said sur- 
face, means normally operative to hold a de- 
livered sheet the'eto during any desired number 
of cylinder rotations, normally inactive means 
for discharging the sheet from the rotating cyl- 
inder, a counting device, means fo advance said 
counting device a ce'tain step upon each rota- 
tion of the cylinder, and control means, includ- 
ing elements actuated by said counting device, to 
activate said discharging means and said detiv- 
ering means in coordination after a predeter- 
mined number of cylinder rotations. 
9. An apparatus as described in claire 8, said 
counting device comprising a plm.ality oï actu- 
ating elements arranged fo act successively on 
said control elements, each acting after a prede- 
tm'mined number of cylinder rotations, so as to 
produce automatically a desired number of ex- 
posures of each of a plurality of sheets delivered 
successively fo said surface. 
10. An apparatus as descl'ibed in claire 8, said 
counting device comprising an endless movable 
member having a multiplicity of index points at 
spacings corresponding fo said step and formed 
to carry 1.emovably ai any of said points an ele- 
ment fo actuate said control elements. 
11. An apparatus as described in claire 8, said 
counting device comprising an elongated strip 
carrying ai predetermined intervals elements 
operative successive]y f actuate said control 
elements. 
12. An apparatus as described in claire S, said 
comting device comprising a plurality of alter- 
nately operative counters, each including a mov- 
able member carrying an element fo actuate said 
control elements ai any desired distance from 
the latter, and means responsive to each opera- 
tion of said sheet delivering means for rendering 
one of said counters inoperative and rendering 
another operative. 
13. An exposure apparatus for contact photo- 
printing, comprising a light pewious exposure 
cylinder having a surface fo receive sheet mate- 
rial for pl'inting, means for holding an original 
sheet fo said surface for exposure, the cylinder 
being rotatable about a light source through an 
exposing path fo expose an original held to said 

surface and then through a return path to re- 
sume exposing movement, normally inactive 
sheet discharging means including elements on 
said cylinder operable in said return path to 
eject from said surface the leading edge of an 
original held thereon, means responsive to the 
successive rotations of said cylinder to courir the 
exposures of the original, and means including 
elements actuated by said counting means after 
a predetermined number of such exposures to 
activate said discharging means. 
14. An exposure apparatus for contact photo- 
printing, comprising a light pervious exposure 
cylinder having a surface to receive sheet mate- 
rial for printing, the cylinder being rotatable 
about a light source through an exposing path 
to expose an original sheet held fo said surface 
and then through a return path to resume 
posing movement, sheetholding and discharging 
means having elements in common on the cyl- 
inder to control the leading edge of an original 
thereon and operable as such elements more in 
said return path either to hold such leading edge 
to said surface or to e]ect the saine therefrom, 
means normally retaining the said means in 
holding position, means responsive to the suc- 
cessive rotations of said cylinder to count the 
exposures of the original and means including 
elements actuated by said counting means after 
a predetermined number of such exposures to 
shift the said holding and discharging means 
to ejecting position. 
15. An exposure apparatus for contact photo- 
printing, comprising a light pervious exposure 
cylinder having a surface to receive sheet mate- 
rial for printing, the cylinder being rotatable 
about a light source through an exposing path 
to expose an original sheet held to said surface 
and then through a return path to resume 
posing movement, normally inactive means for 
delivering an original to said surface ata point 
in said return path, means responsive to the suc- 
cessive rotations of said cylinder to courir the 
exposures of an original held tereon, and means 
including elements actuated by said coçmting 
means after a predetermined number of such 
exposures to activat said sheet delivering means. 
16. An exposure apparatus for contact photo- 
printing comprising a light pervous exposure 
cylinder mounted for rotation through an 
posing path about a ]ight source to expose sheet 
material held on its outer surface and then 
through a return path to resume exposing move- 
ment, air duct means in te body of said cylin- 
der opening along a generating line thereof afa 
limited part of said surface, an air passage com- 
municating with said duct means at least while 
said part turns in said return path, air control 
means having alternate positions for applying 
through said passage either suction fo hold the 
leading margin of a sheet to said part or com- 
pressed air fo blow such margin from said part, 
said air control means being normally in hold- 
ing position, means for shifting the saine fo 
blowing position, an exposure counting device 
moved upon each exposing movement of said 
cylinder, and control means rendered operative 
at predetermined positions of said counting de- 
vice to actuate said shifting means. 
17. An exposure apparatus for contact photo- 
printing comprising a light pervious exposure 
cylinder mounted for rotation through an ex- 
posing path about a light source to expose sheet 
material held on its outer surface and then 
through a return path to resume exposing more- 
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ment, air duct means in the body of said cylin- 
der opening along a generating line thereof ata 
limited part of said surface, an air passage com- 
municating with said duct means at least whfle 
said part tums in said return path, air control 5 
means having alternate positions for applying 
through sald passage either suction te hold the 
leading margin of a sheet te said part or com- 
pressed air te blow such margin from said part, 
said air control means being normally in hold- l0 
Ing position, motor means for shifting the same 
te blowing position, an exposure counting device 
moved upon each exposing movement of sald 
cylinder, and control means Including a switch 
device actuated by said counting device at pre- 15 
determined positions of the latter for energizing 
said motor means. 
18. An exposure apparatus for contact photo- 
printlng comprising a light pervious exposure 
cylinder mounted for rotation through ai ex- 20 
posing path about a light source te expose sheet 
material held on its outer surface and then 
through a return path te resume exposing more- 
ment, air duct means in the body of said cylin- 
der opening along a generating line thereof ata 25 
limited part of said surface, an air passage com- 
municating with said duct means af least while 
said part turns in said return path, a normall:/ 
inactive sheet delivering means inoperable te s,d- 
vance the leading margin of a sheet te said sur- 30 
face in said return path, air control means hav- 
ing alternate positions for applying through said 
passage either suction te hold the leading mat- 
gin of a sheet te said part or compressed air te 
blow such margin from said part, said air con- 35 
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trol means being normally in holding position, 
motor means for shifting the same te blowing po- 
sition, an exposure counting device moved upon 
each exposing movement of said cylinder, and 
control means including a switch device actu- 
ated by said counting device at predetermined 
positions of the latter for energizing said motor 
means, a second switch device actuated upon 
cach exposing movement of said cylinder, and 
means for operating said sheet delivering means 
in response te the actuation of both said switch 
devices. 
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